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Background: Bowel cancer is the most prevalent digestive system cancer and is the 4™ largest cause of
cancer-related death worldwide. In Irag, colon and rectal cancer (CRC) is the 6" most common
malignancy in males and the 5™ in females. This cancer is sluggish in growth, which gives a window of
opportunity to screen for both precursor lesions and early cancer. The Cluster of Differentiation 47
(CD47) protein is a type of transmembrane glycoproteins found on nearly all human cells, including
non-hematopoietic and hematopoietic cells. CD47 promotes CRC growth by triggering angiogenesis
and apoptosis of tumor cell.

Objectives: To evaluate the immunohistochemical expression of (CD47) in various colorectal samples
from Iraqi patients with CRC by immunohistochemistry (IHC) assay.

Specimens and methods: A total of 45 paraffin-embedded CRC tissue specimens and clinical data
were obtained from the Medical City Teaching Hospital in Baghdad and a number of private laboratories
in Baghdad, Irag. In addition, 30 control colon and rectum tissues with no significant pathology were
collected from the Forensic Medicine Department for comparison purposes after taking the official
approvals.

Results: The results revealed a high expression of CD47 in CRC cases, but with no significant
correlation with clinicopathological features. Also, the result of figures in this study revealed negative
membranous expression of CD47 (score 0), strong membranous expression of CD47 (score 3),
moderately membranous expression of CD47 (score 2), and weak membranous expression of CD47
(score 1)

Conclusion: Patients with CRC had high CD47 expression, allowing tumor cells to modulate
CD47SIRP inhibitory signaling and prevent immune cell attack.

Keywords: Colorectal cancer; Cluster of Differentiation 47; Immunohistochemistry; Integrin-

associated protein.

Introduction

Colon and rectal cancer (CRC), also known as bowel
cancer, is the 4™ most prevalent malignant disease
worldwide, characterized by irregular growth of the
colon epithelium which occupies the entire wall
thickness of the colon, with metastasis to the
surrounding lymph nodes and neighboring tissues,
and finally distant metastatic spread (1). Most CRCs
are slow-growing lesions that develop from polyps
that are adenomatous or sessile serrated lesions (2).
The probability of developing CRC is influenced by
genetic and/or environmental factors (3).

CRC begins with vague signs and symptoms such as
altered bowel habits, including constipation or
diarrhea, changes in stool consistency, bleeding from
the rectum, persistent gastrointestinal discomfort,
e.g., cramps, pain or gases, tenesmus, fatigue, and
unexplained weight loss. Screening for CRC can be
done by measuring serum levels of various tumor
markers, such as CA19-9,CEA, CCSA-3, and CCSA-
4 (4).

In accordance with the American Cancer Society,
approximately 1 in 21 males and 1 in 23 females in
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the United States will develop CRC over their
lifetime (5).

CRC can be classified as proximal or right side if it
develops from proximal portions to the splenic
flexure (cecum, transverse colon and ascending
colon), distal or left side if it originates distally to the
descending colon or sigmoid, and rectal if it develops
within 15 cm of the anal sphincter. (6).

CRC become more prevalent with increasing age,
especially after the age of 55 years, with roughly 60%
of the cases affecting those 70 years or older. Iraq has
a low incidence of CRC, although it has been steadily
increasing over time (7).

Prediction models based on tumor markers, as well as
clinicopathological and demographic factors, have
recently been broadly developed for the prognosis of
CRC (8).

Cluster of differentiation 47 (CD47) (also referred as
OA3 and IAP) a transmembrane glycoprotein that is
present on nearly all cells in the human body. CD47
was found independently in numerous cell types,
resulting in a wide range of nomenclature. Because it
was found to be associated with integrins, such as v3,
on various types of cells, it was first referred as
Integrin-Associated Protein (IAP). Furthermore,
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being highly expressed on ovarian malignant cells,
this antigen was also identified as OA3 (9). CD47 is
the signaling receptor with high affinity for the
secretory protein thrombospondin-1 (THBS1) and a
counter-receptor for the signal regulatory protein
alpha (SIRPa) (10). The binding of SIRPa to CD47
triggers SIRPa  phosphorylation of ITIMs
(immunoreceptor tyrosine-based inhibitory motifs)
resulting in deactivation of myosin IIA, which is a
critical step to block phagocytosis (11).

Specimens and Methods

From October 2022 to January 2023, 75 cases of
colonic biopsies (excisional biopsy and total
colectomy) were collected. The tissue samples were
collected in the form of formalin-fixed paraffin-
embedded (FFPE) blocks of tissue from the archive
files of the Pathology Department/ Teaching
Laboratories/ Baghdad Medical City Teaching
Hospital and a number of private laboratories in
Baghdad, Irag. These samples belong to the years
2019, 2020, 2021, 2022, and 2023. The samples were
further classified into 45 cases of malignant tumors
from CRC cases and 30 colon biopsies from cadavers
in the Forensic Medicine Department (not CRC
cases) for comparison purposes after taking the
official approvals. They were preserved in 10%
formalin before being subjected to the standard tissue
processing sequence and being turned into paraffin
blocks.

Demaographic and clinical data including age, gender,
size and site of tumor, pathological stage, and grade
were collected from the patients’ records. All the
preparations for slide sectioning, Hematoxylin/Eosin
staining, and IHC staining were performed at a
private laboratory.

Immunohistochemistry staining

The specific antibody/ antigen binding in tissue is the
basic concept of this method. A variety of spotting
techniques are then used to visualize the bound
antigen-antibody complex. IHC detects the antigens
of interest using a variety of enzymatic markers,
including alkaline phosphatase and peroxidase (12).
The IHC staining process was followed exactly as
specified by the kit manufacturers’ protocols (Abcam,
anti-CD47 antibody, EPR21794, ab218810 and
PolyExcel, HRP/DAB Detection System). The
general protocol was adopted in accordance with
Magaki et al., 2019 (13). First, the tissue sections
were de-waxed by heating the slides in an oven at 60-
65°C for 30 minutes, followed by rapid rinsing in
xylene and re-heating in the oven for 5 minutes. The
sections were hydrated again via immersing them in
decreasing concentrations of alcohol. After dipping
the slides in the solution of antigen retrieval, they
were put in a water bath heated to (95 °C) and allowed
to boil for 30 minutes. After that, the slides were
treated for 10 minutes with a Peroxidase Quencher
(H202) solution. (CD47) primary antibody diluted to
(1:2000) was applied to the tissue sections, and
incubated at room temperature in a humidity chamber
for 30 minutes. After cleaning the tissue sections, the

PolyExcel Target Binder (Cat# IPS006) was added to
the slides which were then incubated for 15 minutes
at room temperature in the humidity chamber. The
slides were then coated with PolyExcel PolyHRP
(Cat# 1PS007) and incubated in the humidity chamber
for 15 minutes at room temperature. Afterwards,
PolyExcel StunnDAB with its substrate were applied
to the slides and incubated in a humidity chamber at
room temperature for 5 minutes until the brown stains
appeared. The tissue sections were then washed two
times with Tris-Buffer-Saline (TBS) for 5 minutes
each. The slides were then counterstained with drops
of Mayer' Hematoxylin for 1-2 minutes before being
carefully cleaned in distilled water (DW) until clear.
The slides were then dehydrated in increasing
concentrations of alcohol and cleared in xylene for
two times at two minutes each. In the end, by using
the DPX mounting medium, the slides were mounted
and cover slipped.

Scoring system of immunohistochemistry

CDA47 scoring system was applied according to Allred
score (14). Allred score was calculated using the
formula clarified in Table 1. The findings were
evaluated and analyzed by a pathologist.

Table 1: Formula and scores employed based on the Allred score
system for immunohistochemistry

Intensity score  Proportion score (% Stained Cells) (PS)
(15)

0 (non-staining) 0 (no cells)

1 (stain is weak) 1 (<1%)

2 (stain s 2 (1-10%)

moderate)

3  (stain s 3 (11-33%)

strong) 4 (34-66%)

5 (67-100%)
Total score (TS)= PS+IS; total score ranges from (0-8), where (0-
2) were considered negative and (3-8) was considered positive

Statistical analysis

For data analysis, the SPSS-28 (Statistical Packages
for Social Sciences - Version 28) was used. The data
were presented in simple frequencies, percentages,
means, standard deviations, and ranges. To test for
associations between variables, the Chi-square test
was performed (15), and a P value of <0.05) was
considered significant.

Results
Immunohistochemical expression of CD47 in CRC:
CDA47 expression is observed in tumor cells as brown
membranous staining (Figures: 1, 2, 3, and 4).

o

Figure 1: Negative membranous expression
CRC (score 0) (4X)
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Figure 2: Strong membranous expression of CD47 in
CRC (score 3) (4x)

Figure 3: Moderate membranous expression of CD47 in
CRC (score 2) (4x)

Figure 4: Weak membranous expression of CD47 in
CRC (score 1) (4x)

CDA47 expression was positive in 91.1% of malignant
cases, while it was negative in 100% of normal
colorectal tissues, with a significant association,
(Table 2).

Table 2: Expression of CD47 malignant colon
tissue from CRC patients and controls
Expression  CD47

Malignant Control

No. (%) No. (%)
Positive 41 91.1 0 0
Negative 4 8.9 45 100
P value (<0.001) *

Significant association between CDA47 expression in CRC cases
and controls using Chi-square test.

Association of CD47 with demographic and
clinicopathological features

The results showed no significant associations
between CD47 expression and age, gender, tumor site

and diameter, tumor stage and grade, histological
type, and lymph node metastasis (Table 3).

Table 3: Associations of CD47 with demographic
and clinical variables in Iraqi CRC patients

Clinicopathological CD47 P
features I value
Age <40 6 0 0.754
40-49 7 0 NS
50-59 10 3
>60 18 1
Gender Male 19 2 0.165
Female 2 2 NS
Tumor Size <5cm 29 1 0.213
>5cm 12 3 NS
Tumor Site Left 26 4 0.574
Right 15 0 NS
Stage A 13 3 0.463
1IC 2 0 NS
1A 3 0
1B 18 1
1Hc 5 0
Grade | 1 1 0.092
1l 38 4 NS
1l 1 0
Histological Type Adenocarcinoma 35 4 0.756
Mucinous 4 0 NS
Signet ring cell 2 0
Lymph Node Positive 19 0 0.307
Metastasis Negative 22 4 NS

No significant associations were found using the Chi-
square test.

Discussion

In the recent years, extensive research has been
carried out in an effort to predict illness progression
and discover novel treatments for CRC.
Immunotherapy has been a significant advance in
cancer treatment. This immunotherapy works through
blocking checkpoints, one of which is CD47 (16).
CDA47, an important molecule for the macrophage
checkpoint, was discovered to be excessively
expressed in the hematological and solid cancers with
poor prognosis. CD47 tumor expression is associated
with immune evasion via malignant cells through the
CDA47-SIRP alpha pathway (17). CD47 was first
identified as a tumor antigen on human ovarian
cancer in the 1980s, and its overexpression is
associated with a poor prognosis in ovarian cancer
(18).

Most normal cells have the CD47 integrin, which
binds to the extracellular domain of SIRP on
macrophages and inhibits their phagocytic activity.
When mature blood cells, such as RBCs lose their
CD47 molecules, they become the target for
macrophage-mediated removal from the circulation
(19). Cancer cells overexpress CD47 in order to avoid
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the innate immune response of M1 macrophages by
attaching to their SIRP receptor.

The host's adaptive and innate immune systems play
essential roles in eliminating malignant cells and
preventing progression of tumors, while cancer cells
display immunological escape by expressing immune
checkpoint proteins such as CD47 (20). When
activated by CD47 binding, the regions of
immunoreceptor tyrosine-based inhibitory motif
(ITIM) turn into phosphorylated, resulting in
activation and recruitment of the protein tyrosine
phosphatases, which  results in the de-
phosphorylation of next molecules, like myosin I11A,
and the suppression of phagocytosis activity (21).
Many studies reported that expression of CD47 is a
prognostic marker in many different types of
malignancy (22). In the current study, 45 cases of
CRC were immunohistochemically examined for
CDA47, and the association of their CD47 expression
with  demographic  and  clinicopathological
characteristics was investigated. The result
demonstrated that CD47 was positively expressed in
(91.1%) of all malignant cases. This result is in
corresponds to those reported by Sugimura-Nagata et
al who found a higher expression of CD47 in
malignant than in normal cells. This suggests that the
limitedly-expressed CD47-dependent activation of
the CD47-SIRPA signaling in the CRC
microenvironment has a significant impact on the
clinical outcome of CRC, as similarly observed for
other malignancies (17). Another aspect of the current
study is the association between CD47 expression and
different demographic and clinicopathological
features, especially age. The lack of association
between the expression of CD47 and age groups is in
agreement with the results of Fujiwara-Tani et al (23)
who reported no such association between the
expression of CD47 and age groups in CRC cases. A
study on stomach cancer also found no such
association (24).

In the current study, there was no association between
tumor site and size of CRC with CD47 expression.
These findings correspond with those reported by Hu
et al (25). A study on gastric carcinoma (26) reported
no association between expression of CD47 and
tumor diameter and location. Moreover, there was no
association between CD47 expression in CRC cases
and gender in the current study, and in that conducted
by Ji et al on CRC cases (27) and that conducted by
Peng et al on lung squamous cell cancer (28).

The current study found no association between
CDA47 expression and the histological type of the
malignant tumor. Similarly, Bang found no
association  between CD47  expression and
histological type of non-melanoma skin cancers (29),
while Sugimura-Nagata et al (17) reported that CD47
positivity ~was associated with histological
differentiation in CRC. The current investigation
found no association between CD47 and the stage or
grade of CRC, whereas Yuan et al in their breast
cancer study, found a statistically significant
association between CD47 expression levels and the

stage and grade of breast cancer (30). Immune
avoidance is critical for progressing to the developed
stage of colorectal adenoma (CRA), and some
researchers have found that a higher concentration of
tumor-associated macrophage (TAM) associate with
more developed CRC stages. This might indicate that,
through the “don't eat me signal”, the CD47
expression, which inhibits phagocytic activity, rises
in more developed stage as well (31). The current
study found no association between CD47 expression
and lymph node involvement. In CRC patients, CD47
was found to be strongly associated with recurrence,
American Joint Committee on Cancer (AJCC) stage,
and metastasis. A study on CD47 expression in triple
negative breast cancer found no significant
association with lymph node metastasis (32). These
findings strongly suggest that CD47 expression may
play an important role in controlling human CRA
progression. Our findings show that CD47
overexpression enhances CRC metastasis and cell
proliferation. The differences between our results and
those of other studies may due to differences in
histological specimens, race, genetic factors,
methodology and kits used. This is the first study in
Irag on CD47 in CRC patients.

Conclusions:

The study suggests that increased CD47 expression in
CRC patients allows tumor cells to control
CDA47/SIRP inhibitory signals and prevent immune
cell attack. There was no association between CD47
expression and demographic and clinicopathological
feature of CRC patients. Funding: This research was
self-funded and no external entities were involved.
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